Introduction
Peripheral giant cell granuloma (PGCG) is an exophytic lesion of the gingiva, arising from the periosteum or from the periodontal membrane in response to local irritating factors or a chronic trauma [1] [2] [3] . It clinically appears as a reddishpurple sessile or pedunculated mass with soft consistency and smooth or ulcerated surface.
PGCG mainly affects female patients (60% of cases) and, although it can occur at any age, has a peak incidence between 40 and 60 years [3, 4] . It is most commonly located in the lower arch (64% of cases), especially in the gingiva of the premolars area (43% of cases) [1, 4, 5] .
The maximum capacity of expansion of PGCG is unknown because it is usually surgically removed in early proliferative stages, but lesions of maximum 5 cm diameter in patients with poor oral hygiene or xerostomia have been reported [6] . The PGCG is usually asymptomatic, although it can undergo ulceration after traumas due to interference with mastication, causing bleeding and pain. In some cases, there may be bone resorption in the area of the lesion or involvement of the supporting tissues of the adjacent teeth which appears on the radiography as a flare of the periodontal ligament [2, 3, 7] .
The etiopathogenesis of PGCG is still uncertain: the lesion is thought to be a reactive localized tissue response towards several possible etiologic factors as dental plaque, calculus, tooth extractions, denture irritation, periodontitis, food impaction, orthodontic therapy, inadequate restorations, ill-fitting dentures, and hormonal disturbances, like hyperparathyroidism [8] [9] [10] .
The treatment of PGCG includes surgical excision and elimination of the possible etiologic factors [11, 12] .
Histologically, PGCGs show the presence of nonencapsulated highly cellular mass with abundant multinucleated giant cells, inflammatory cells, interstitial haemorrhage, hemosiderin deposits, and mature bone [4] . Some authors think these multinucleated giant cells to be formed by the fusion of osteoclasts while others report an origin from macrophages [13] [14] [15] [16] [17] .
PGCGs associated with dental implants are very rare. The first case was described by Hanselaer et al. in 1984 [18] and only 15 cases are currently reported in the literature [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] ( Table 1) .
The aim of this paper is to report a successful clinical and surgical management of PGCG associated with a dental implant and the adjacent natural tooth. 
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Case Report
A 60-year-old Caucasian man referred to the Department of Oral and Maxillofacial Science, "Sapienza" University of Rome, with a chief complain of swelling in the anterior zone of the palate. His medical history was negative and he was not taking drugs at the time. Intraoral examination revealed a nonulcerated redpurple pedunculated mass, of about 2 cm in diameter, with elastic consistency and smooth erythematosus surface, arising from the gingival margin of the anterior right palatal region (Figure 1 ). The lesion was extended from the distal side of the upper right lateral incisor to the distal side of the upper right canine. The lateral incisor was replaced five years before with a dental implant. The oral hygiene appeared to be poor. Furthermore, a probing depth of 10 mm was recorded vestibular to the implant (Figures 2(a) and 2(b) ). Contradictorily, there were no signs of implant or dental mobility and the patient referred no symptomatology.
The radiographic evaluation ( Figure 3 ) revealed a large radiolucent area that involved the implant and element 1.3.
The diagnostic hypotheses of peri-implant infection, granuloma, and trauma reaction were carried out and an excisional biopsy was programmed, with the decision of maintaining dental implant.
Vestibular and palatal excisional scalpel biopsy was performed in local anaesthesia (Figures 4(a) and 4(b)), with an accurate curettage of the remaining surgical site, followed by the application of an absorbable suture (Vicryl 4/0, Johnson & Johnson, Sint-Stevens-Woluwe, Belgium) ( Figure 5) .
The specimens were fixed in 10% formalin solution for histologic examination (Figure 6 ). 
Histological Features
Histological examination showed the presence of focal clusters of multinucleate giant cells dipped in a richly vascularized connective tissue containing spindle or ovoid mononuclear cells. Giant cells present numerous variations of size, shape, and number of nuclei. A mixed inflammatory infiltrate is also 4 Case Reports in Dentistry observable in the vascular stroma. The histological section was compatible with the diagnosis of PGCG (Figure 9 ).
Discussion
PGCG infrequently arises from peri-implant tissues: only other 15 cases have been described before this one in the English literature [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . The clinical appearance of the lesion associated with dental implants is comparable to that of the lesion associated with natural teeth. Even the preferential localization in the posterior region of the mandible and the higher incidence among females seem to equate to the form arising from peri-implant tissues and the one associated with teeth. In the case herewith reported, the lesion presents less frequent features since it occurred in the anterior area of the upper jaw of a male patient.
The etiopathogenesis of PGCG associated with dental implants is not yet totally clear because the cases reported in the literature are still too few. Since PGCG is a reactive lesion, it is conceivable that some kinds of irritating factors play a determining role in the manifestation of this disease [1, [8] [9] [10] . In the reported case, local etiologic factors of the classical form of the PGCG such as plaque, tartar, and gingival inflammation were present since the patient had poor oral hygiene. Systemic etiological factors, such as hyperparathyroidism and addiction to tobacco, were excluded by anamnesis and haematochemical tests. Furthermore, possible etiologic factors of peri-implant diseases in general should be considered. Peri-implantitis is defined as a continuous loss of periimplant bone tissue associated with a state of inflammation of peri-implant soft tissues that, over time, can lead to the loss of osseous integration and the implant itself [30] . The periimplantitis features two major types of causal factors: biomechanical factors and infective factors [31] . In the examined case, biomechanical factors are excluded in the aetiology of bone loss around the implant, since the planning and realization of prosthetic therapy were carried out so as not to cause "implant overloading." On the contrary, the etiological component of infectious type seems to be more likely because of the poor oral hygiene of the patient. Another issue to consider is the possibility that the amount of bone at the implant site was not adequate, and therefore a portion of the fixture had already been exposed since its insertion.
Clinical difficulties associated with this disease result from the necessity of being able to perform the differential diagnosis of PGCG. Other gingival reactive lesions such as pyogenic granuloma and peripheral ossifying fibroma clinically appear very similar to PGCG and thus can be distinguished after histological examination. Pyogenic granuloma's histological appearance is characterized by the presence of a mass of angiomatous tissue with a variable amount of collagen in the connective tissue. Peripheral ossifying fibroma is a reactive lesion arising from the periodontal ligament and microscopically shows a well represented mineralized bony tissue immersed into a stromal fibroblastic proliferation; some authors reported a possible case of PGCG and peripheral ossifying fibroma hybrid lesion, with distinct areas having histological characteristics of both diseases [29] . Central giant cell lesions in advanced stages may erode the bone surface and reach the lining soft tissue; in these cases, radiological evidence of bone resorption is diriment.
In this specific case, having the authors hypothesized the diagnostic phase of the reactive nature of the lesion, they considered that preserving the implant by performing excisional biopsy and accurate curettage of the surrounding bone tissue is possible.
Conclusion
The correct diagnosis and appropriate surgical treatment of peri-implant giant cell granuloma are very important for proper management of the lesion in order to focus on a correct differential diagnosis with other soft tissues periimplant diseases and with the aim of preserving the implant prosthetic rehabilitation and preventing recurrences.
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